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PREFACE. 


This report embodies the results of an enquiry into the cost of production of certain crops, 
which was the first of its kind in India in that the holdings and the fields seleoted for the enquiry 
formed a truly representative sample of the agricultural area concerned, having been selected ran¬ 
domly. In consequence not only are the results obtained representative of conditions prevalent 
in the Akola district of Madhya Pradesh in which the enquiry was located but it is also possible 
to determine the margin of error of these estimates. The district and the crops chosen, namely, 
cotton, jowar and groundnut, are typical of a large agricultural area in peninsular India and it 
is therefore hoped that the results of the present investigation will provide a useful basis for 
an efficient planning of large scale surveys with similar objectives. 


The project was a co-operative enterprise and its success is largely due to the enthusiastic 
participation of the Agricultural Department of Madhya Pradesh. The Director of Agriculture, 
Dr. R. J. Kalamkar, placed an experienced officer, Shri W.G. Chaudhari, in charge of the field 
work, made a selected staff of fieldmen and supervisors available for the scheme and provided all 
other facilities for its efficient working. Shri D.Y. Lele, Statistician, I.C.A.R. did a considerable 
amount of preparatory work at the stage of commencement and organisation of the fieldwork • 
As happens frequently in a complex investigation of a pilot character, the processing of the data 
collected and their statistical analysis proved more arduous than was anticipated but the statisti¬ 
cal staff carried out their heavy task satisfactorily. It is necessary to mention in particular the 
very good work done by Shri S.D. Bokil, who was entrusted with the responsibility for this part 
of the project. 


The investigation was made possible by the financial assistance granted by the Indian 
Council of Agricultural Research, the Indian Central Cotton Committee and the Indian Central 
Oilseeds Committee. 


New Delhi, 
July, 1954. 


V. G. Panse. 



L INTRODUCTION 


fern costmg or th. study of the —Satin'd of 

farms Data on cost of cultivation have also been 5 > 1Ie y A critical study of the 

with land revenue settlement in vanoustemporari with the investigations by 

economics of farm busmess may, howe e , , i a + er in Bombay. The Gokhale 

SsS of Economics and Politics at Poona has been carrymg out detailed survey ^ 

and has made a considerable contribution m a ^ Objective 0 f such inquiries in the 

overall economic returns from farm busmess was the g J cagh g ^ cotton an d su- 

earlier years, economics of cultivation of mdivi P ’ J? ,, ^ Qpnnnd World War as likely 

Sew in several sugarcane and cotton growing regions of India during the years 1933-34 
1935-36* 

There is a considerable divergence of opinion among the economists on the feasibility of 
fistimatinff costs of production of individual crops and on the use which can be mad 
of the results Thus P J. S. King** holds the view that the individual farm product has 
no final cost that’is determinable independently of the cost of 

that the individual products are not the real natural divisions upon which the classification 
of farm expenses rests. This is an extreme view and there is no reason why production ot indi¬ 
vidual commodities on the farm cannot be costed with suitable conventions for apportioning 
over-head expenses among the individual commodities. Besides, such a view would render the 
study of farm cost of little practical value in a country like India where the mam interest ol these 
investigations is centred around the possibility of linking policies of price fixation and btate 
assistance to farmers engaged in the production of particular crops with the cost of production ol 
these crops individually and in relation to one another. Some economists are opposed to the 
idea of making estimates of cost of production a basis for fixation of prices. It is all the same a 
fact that farmers, trade and administrators are equally keen to secure reliable information on the 
cost of production of different crops as being closely relevant in any discussion of the prices o 
these commodities. Information about the cost of production of different crops grown in rota¬ 
tion in a tract is valuable for other reasons also. This knowledge would enable farmers to allocate 
their resources more efficiently among the different crops and would assist a more rational plann¬ 
ing of crop production in the tract. The genesis of the present project itself was in the need for 
increasing the area and production of cotton in India which became pressing consequent upon the 
partition of the country. It was realised that any expansion of cotton acreage would naturally 
depend upon the gain to the farmer from cotton cultivation compared to that obtainable 
from other crops which compete with cotton. In order, therefore, to secure information on the 
basic requirements for the production of cotton and its rotation crops, the Indian Central 
Cotton Committee decided in February 1949 that the requisite data should be collected through 
a properly planned enquiry. 


An enquiry with these aims must be so organised that the results, whether estimates of 
physical quantities related to crop production or their money equivalents, are representative and 
possess a low margin of error. Representativeness is essential in order that the results should be 
applicable to the entire tract or to the whole range of conditions to which they are intended to 
refer. The margin of error of a numerical estimate is an index of the precision with which it is 
determined. To be useful in practice, the numerical estimates must have a sufficiently narrow 
margin of error. To ensure these characteristics, namely representativeness and precision, the 

♦Report on the cost of production of crops in the principal sugarcane and cotton tracts in India, 
Manager of Publications, Delhi (1939). 

** Cost accounting applied to agriculture, Oxford University Press, 1927. 
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estimates must be based on measurements made on an adequately large sample of units selected 
randomly out of the totality of units in the population, in the present case, out of all the holdings 
° r At 8 8 row ing the crop in the tract for which the results are required. These considerations 
n j e stressed, as in many economic enquiries their importance does not seem to be fully 
tnn 86 + reliability of the results in the sense stated above is frequently sacrificed to paying 

. muc a 8n tion to detail in studying a small number of deliberately chosen cases. Elaborate 
illw^f 01 *?^ llc ®! >udies °f a single or of a few so-called typical villages that are often carried out 
with ^ fi i 8 P oin k Interesting as these studies are,it may be asked: can the results be applied 
con c cnee to the entire tract to which these villages belong ? Are the numerical estimates 
j G i ei ^ ou 8 for practical use so that any quantities calculated from them do not suffer from 

? nprrntfr j °^ error - F° r many economic enquiries answers to these questions would 

• ,. e an J 118 detracts much from the value of these projects. Even in the large scale 

° n OI ? ne cost of production of crops in cotton and sugarcane regions referred to above, 
frn . f r ,^„ T ^ a . rG on data collected in only half a dozen villages chosen to represent an entire 
‘ ^ ° Se T eral districts or even an entire State. For example, the cotton growing 

... , erar ^ au J s , m Madhya Pradesh comprising of three districts (Akola, Amraoti, 
Q pippf^ 8 f x v dlages and both the villages as well as the holdings for study 
• i e 1 erat ^: ' * s observed that the holdings selected for the enquiry in this tract 
fnllintr °fu° en ra e( * *he size group 10-30 acres, two thirds of the selected holdings 

•i?t i 1S J> rou P* This doesmot correspond to their proportion in the population since 
, . f n a- cr rom the size distribution of holdings selected for the present project in Akola 
is nc j on y a ou one-third of the holdings would appear to belong to this group. The effect 
of such disturbances on the representative character of the results is obvious. 


* c ii e . con f n 1 1S a * ar g e variation in the cost of production of a crop from field 

° ui j -° r j 1 bolding does not constitute an objection to the random selection of fields 

or o dings or study, but rather supports it, as this method alone can give estimates of average 
va ues an of variation among individual units that are truly representative of the population. 
The problem of large variation cannot be solved by selecting units for study within an artificially 
imposed narrow limit, but by selecting a sufficiently large sample so that separate estimates can 
be obtained if necessary for different categories of Units, e.g. for holdings in different subdivisions 
of the tract, in different size groups, etc. 


Another important factor affecting the reliability of cost of production data is the method 
by which these data are collected. The so-called “survey’’ method which is commonly employed 
in America and Europe is not applicable to conditions in India at least at present. The Indian 
farmer is incapable of filling in questionnaires mailed to him. Even if an investigator visits him 
periodically with a questionnaire, the farmer whould not be able to supply him reliable information 
on many matters partly because of ignorance of quantitative data connected with the farming 
operations and partly because of a subtle resistance to giving away factual information to an 
outsider owing to various fears and suspicion. This is not to say that the farmer refuses to pro¬ 
vide information or expresses any resentment at being questioned. On the contrary, he generally 
gives replies, that appear plausible, to all kinds of questions that might be put to him and the 
unsuspecting investigator, unless he is familiar with the local conditions and has a critical 
knowledge about the field of enquiry, would go away satisfied at having secured full information, 
much of which may in reality be of poor reliability and would lead to highly biased results. Re¬ 
sults of even relatively simple enquiries following this approach such as those on the acreage and 
production of crop have given untenable results. It is a common experience of research workers 
in the field of agricultural statistics that the farmer generally does not even know the precise area 
of the land that he holds or cultivates. Considering that an enquiry into the cost of production 
of crops is far more complex and extends over a long duration and considering also that the sam¬ 
ple of farmers selected randomly in order to be representative would necessarily include mostly 
illiterate and conservative or backward farmers, it is essential that the data should be collected 
by investigators through direct observation without much burden of providing information falling 
upon the farmer. It will thus be the method of cost accounting and the investigator himself 
must maintain the day-to-day accounts. This requires that the investigator should be in con¬ 
tinuous contact with the farmer and his operations and must inspire his confidence. He can do 
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simplification and economy is introduced m the p ific g ins t ea d of extending it to the 

to the limitation of the scope of the mvestig P t[ at enquiries into the cost of 

over all returns from the entire farm busmess fL Ss of rTal economy would continue to be 

mast be p °* 

observation and recording by trained investigators. 

II—THE PILOT SCHEME. 


(a) General Principles 

^s-jssszstrM/SSi^S&SSS 

Sukhatme. The following important points were taken mto account m finahs g g 

(i) The problem of estimating the cost of production of a crop may be regarded as 
consisting of two rather distinct phases. In the first place, certain materials like seed, manure 
etc. and human and bullock labour are required for producing the crop These physical quan - 
ties are basic or fundamental in the sense that they are relatively stable feat ”f of ^® re °^^ 

different crops on the farmer’s resources. Conversion of these quantities into money ’ ^ 
second phase The money equivalent is a convenient mdex for comparing the cost of production 
of different crops at any given time. Once the quantities of materials and labour are deter 
with sufficient precision, it would only be necessary to ascertain the conversion factors by smtab e 
enquiries regarding the prevailing rates of wages and of materials m order to calculate the cost 

of production of a crop at any particular time. 


(ii) In studying the cost of production of a crop, the relevant unit for observation is the 
field on which the crop is grown and the main part of the field work consists of maintaining an 
account of everything, by way of human and bullock labour and materials like seed and manure, 
that enters the field for the purpose of producing the crop. The essential objective ol the project 
is to study the variation in these items from field to field and crop to crop. Fields for study can 
be selected individually or in clusters as farm holdings. While the former is statistically moie 
efficient, the latter is expected to facilitate the field work since it is then necessary to contact a 
relatively smaller number of farmers for a given number of fields. This is likely to improve the 
reliability of the data collected and reduce the cost of field work. It is therefore desirable to 
compare the relative suitability of both types of units, namely individual fields and holdings, at 
the pilot stage. 


(iii) All human labour, family as well as hired, employed on different field operations will 
be evaluated at prevailing rates of wages. 


(iv) If the principle of evaluating human labour could be extended to bullock labour also, 
it would introduce very considerable simplification in the field work. Since, however, most of 
the bullock labour is owned by the farmer in the tract in which the pilot enquiry is projected, this 
method would not be applicable and is liable to inflate the cost of cultivation, as the rates of hire 
charged in the few cases where bullocks are actually hired for cultivation w’ould include a margin 
to provide the bullock owner some profit over and above the cost of maintenance of the animals. 
This necessitates the estimation of the cost of bullock labour by obtaining data on the cost of 
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cir maintenance i.e. on the cost of feed, grazing, depreciation etc. and on the total amount of 

wor done by the animals during the year. A further complication arises from the fact that the 

U8Ua ~y maintains a few milch cattle and young stock in addition to working bullocks. 

mimrrw^klf eC< * 8 anc * 8. razes ^bem together. To make a realistic apportionment of the net cost 

sought K WG f n bullocks and other animals consequently presents a problem which is 

fhifi onnr e ®°/ ve d here by a mathematical approach. Evaluation of bullock labour by adopting 
this approach is described in a later section and in Appendix II. P g 

farm ° n TeTl ^ anc * other taxes paid by the farmer and the cost of up-keep of 

cost of productionof °P rec * at * on on them should be collected as factors contributing to the 

( usually per maundl of thpnLT* ° f production of a cro P ma y be calculated per unit weight 
rage yield per acre nf & pro ^ uce ^ wel } ^ on per acre basis, it is necessary to determine ave- 
simultaneously with fccmuf conducting sample crop cutting in randomly selected fields 

of production cannot be secured^ tlo f 1 . enquh 7- Experience shows that reliable estimates 
yield. ^ mquirmg with the farmers who generally under-state the 

human and bullock kbour^nd mlterifin *7 i*) t0 de , tennine the P h y sical quantities such as 

in planning efficient large scale ^nouiriel f d 7 t0 °. btam data for providing technical guidance 
F tt large scale enquiries for the estimation of the cost of production of crops. 

(b) The Location and Plan of the Scheme and Method of Field Wohk. 

The project was located in Akola district of Berar in t> i l 

important section of the cotton tract in peninsular 3 Madhya Pradesh which forms an 

by cop catting based^ctn the method of ^ 

1942-43 for the same reason. Cotton and jowar are thft^Lnin f ^° nducte( ^ . m this ( * 18tnct ' m 
recent years, ground-nut has found favour as a competing cash ctod and °7 PS in . thi ® tract - In 

requirements for the production of the thr£ crops, cotton fowaJ and ™d n 7 ° f *7 

groundnut in the scheme was also intended to meet the need of the Indian Sral oSeldsam 
mittee which had recommended the collection of cost of production data on this crop fw“s 
guidance. The cost of the scheme was therefore shared by the Indian Council of Agricultural 
Research, the Indian Central Cotton Committee and the Indian Central Oilseeds Committee. 

nf mV ? e 2 e °g ra phical area Of Akola district is 4093 square miles and there are 6 tehsils, each 
of which was treated as a stratum for the present enquiry. From each tehsil 5 villages were 
selected randomty out of a, list of all villages in the tehsil making a total of 30 villages in the whole 

n G e T qU T y f cond 7 ted> The names and Iocations of villages are shown 
m the map (Fig 1)^ Two types of sampling unit were selected within each village: a field (survey 
number) and a holding. ° ' ^ 


, • u se ^ c ^ on three complete lists of fields in the village survey-numberwise in 

which cotton jowar or groundnut was proposed to be grown by the farmer in the 1952-53 season, 
were prepared with the help of the patwari. The farmer normally decides which crop to grow in 
a held when he begins summer cultivation after the harvest of the previous crop and consequently 
the preparation of these lists was not difficult. Two fields were randomly selected from each 
ot these lists and an extra field, similarly selected, was kept in reserve in case the farmer changed 
his mind at the time of sowing. This last field was, therefore, kept under observation along with 
other two until the crop was sown. It happened that in eight of the villages selected no ground¬ 
nut crop was grown owing to the peculiar agricultural conditions of the locality and there the 
enquuy was confined to cotton and jowar. Where even one field growing groundnut was 
available it was selected for observation. In addition to these individual fields, two complete 
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holdings were also selected randomly out of all holdings in each selected village for keeping under 
observation the entire area under cotton, jowar and groundnut in these holdings. A holding for 
the purpose of the present enquiry was defined as all agricultural land which is operated or man¬ 
aged by one cultivator alone or by two or more cultivators jointly without regard to ownership, 
size or location. In other words, an operational holding was taken as the unit. For selection 
of these holdings, the patwari’s crop statement for the year 1951-52, for each of the selected 
villages was taken as the basis. This statement includes a list of cultivators in respect of the 
agricultural area of the village together with the survey numbers which they operate. Careful 
instructions were given for checking this list with the help of the land revenue register (Jama- 
bandi) and otherwise. Two cultivators were selected randomly out of this list. A careful 
enquiry was made about the operational holdings of these cultivators in the year 1952-53, in¬ 
cluding any area that they may be holding outside the limits of the village, and all fields growing 
the crops under study in these holdings were kept under observation. The average size of the 

holding and the size distribution of the holdings selected for the enquiry in this manner, is 
discussed later. 


, , 9 ne ® x P® rienc ed demonstration kamdar of the Agricultural Department was posted on a 
whole time basis in each village after being given suitable training by a senior statistician from 
he Indian Council of Agricultural Research for making observations and recording daily opera- 
ions and other data in respect of the selected holdings and fields and collecting all other informa- 
ma ion required tor the project. One agricultural assistant who was an experienced agricultural 
graduate irom the department was placed in charge of 10 demonstration kamdars to supervise 
heir wor . An extra Assistant Director of Agriculture was in charge of the entire organization 

™ jf he L d T 0I r was unc * er t'ke administrative control of the Director of Agriculture, 

Madhya Pradesh. Tl^ returns were forwarded after careful scrutiny by the supervisory staff 

t ™j 0 ! - S J• eD J e il t'Jje Statistical Adviser, Indian Council of Agricultural Research for analysis. 

f. ddl V on field supervisory staff of the scheme, the field work was also inspected by the 
statistician and the Statistical Adviser of the Indian Council of Agricultural Research. The 
fie d work commenced on April 12, 1952 and ended on 22nd May, 1953. But for the slight initial 
delay in a few of the demonstration kamdars joining their posts, the work proceeded according 
to plan and was in general satisfactory. 

As stated earlier, the method of enquiry was that of direct observation. This involved 
recording of all operations done on the selected fields and holdings during the period of the survey 
by the demonstration kamdar located in each village and in continuous contact with the farmers 
concerned. An account of the expenditure incurrred on the cattle in each of the selected holdings 
was also to be maintained. The enumerators were required to record the data in the following 
proformas: 

1(A) - The list of holdings for the selected village. 


1(B) - A village schedule containing information regarding classification of area, crop 
acreages and yields, human and cattle population and general conditions of 
cultivation. 

II(A) - Particulars about the area and yield of crops, cattle and stocks of cattlefeed 
and farm yard manure for the selected holdings. 

11(B) - A holding questionnaire including details regarding the cultivator and his family, 

classification of area, its ownership, crop yield, implements etc. for the selected 
holding. 

III(A) - Record of daily operations for each field selected in the sample of fields showing 

human and bullock labour and materials required for the different operations 
and payments made in cash or in kind. 

III(B) - Same as III(A) but for fields in the selected holdings. 




w . Record of exp.hdiluve o„ c,..le »ch . fodder, ——• ^ 

income from livestock products. 


V(A) 


_ Preliminary information for fields selected for crop cutting. 


V(B) - Results of crop cutting. 

Forma I,A) .»d (B). H<A, and J*)-£ »d SSS 

tSj&’&Z. (Appendix I,. 

Among the forma pveacribod. form 1(A) provided the liat ot^“rnSrar'S'^SpHfagtK 
out of which two random holdings were selected the general agricultural and 

list is described ahead)'. Form I B gave 'V * 0 ™*™ g ati £> ^ as to be filled with the help 

economic background of the selected \illag • human and cattle population 

Of patwari records of land utilisation, census data for the 1961 human ana and 

andenquiry among the village farmers Form, 11(A) information which 

could r sibly «rv. » » *•*»" “' “'SJ; IZ .tonsupplemented by ,n enquiry 

from the farmers of the selected field, and holding, .Form I». J tudv wta ,her 

in the whole enquhy. It was a dad, d.ery of 'ex«eid to ie for himtlf what 

particulur field, and £--«*. 

Joining a daily account tfjll 

kinds of expenditure incurred by the farmer on his cattle and the returns he obtame f 

The information in this form was to be recorded b ?> enumerator by. i C ulate the 

cattle shed at suitable times and also by enquiry with the farmer InJ?^er 
cost of nroduction per maund of the crop, sample crop cutting in plots of standard size reco “ 
mended^for crop^utting surveys, 1 /40 acre for the cotton and 1 /80 for jo war andgroundnu i 
was planned to be carried out in each field belonging to the sample of ^ividual fieidsas well 
as in one randomly selected field per holding in respect of each of tb e three crops. * 

vant information was recorded in Forms V(A) and V(B). Althoug i lin d Pr stated their 
obtained by the farmer was also sought, it was generally found that farmcrsunderstatedthe 

productionand it was the results of the crop cutting that were used m calculatmg the estima 
of yield and cost of production per maund of the crop. 

Til—THE METHOD OF ANALYSIS OF THE DATA. 


The project has yielded a voluminous amount of data. Apart from forms I , II & n d V 
which were to be filled only once, approximately ten thousand returns for forms 111(A) ana 
ni(B) and twelve hundred returns for form IV were received. Extraction from these returns 
of the data pertaining to each field and their consolidation in a suitable chronologica or er 
has been the most time consuming and laborious work preliminary to the analysis ot the data. 
As a first step in the analysis, all items of cost such as hours of human and bullock labour, 
quantity of seed and manure and rents and taxes were reduced to per acre of the crop under 
study in respect of each field. Subsequent calculations were based on these per acre values. 

All labour, human as well as bullock, was divided among five broad categories of field 
operations and in addition to estimating the average amount of total labour required per acre, 
averages for the individual categories were also calculated in order to show the relative require¬ 
ments of human arid bullock labour in different parts of the crop season. These categories 
are:— 


( i ) pre-sowing cultivation—cleaning of the field, ploughing, harrowing, manuring etc 



( ii ) sowing. 

(Hi) post sowing cultivation—weeding, interculture. 

(iv) miscellaneous—erecting temporary fencing, repairing bunds, etc. 

( v ) harvesting and processing the produce—picking in the case of cotton, reaping the 
crop and threshing grain in the case of jo war, uprooting plants and plucking pods 
in the case of groundnut. 

r AU labour was expressed as man, woman or bullock hours per acre required for each of the 
of misppll e ^ ones an( l f^en totalled. Labour required for watching crops which formed part 
labour in ane ? US Wa8 n °f included in that category because it was not on par with other 

pplpnlnfin« V fu Ue ‘ , e mone y equivalent of this labour was shown as a separate item in 
calculating the cost of production per acre. 

two classes was partly hired and partly unpaid family labour. These 

of labour snent th ere shown separately. In computing the money equivalent of the amount 
taken as ^ payments whether in cash or kind (e. g. jowar grain) were 

basis the salarv ™i!? °* tlle . paid ^ our * ^ or labourers hired on a monthly or yearly 

taken into account For fht appr ?f i 1 mate m oney equivalent of clothing or meals supplied was 

.he «m Ph »f h„,dii Ld &, ".“Xr™^Tn^K, 1 “ bo ” r ’ both in 

not a common^ Dra ct i fh t J W °f ^ n ^ 9) ^ red and ownecP Hiring of bullocks is, however, 

own animals and 

^ ^ b T Wth th61r nei g hbours 0" a considerable scale. The bullock 

? as treated °n par with that from owned bullocks. In 

from owned bullocks, an account was kept of the cost of maintenance of blocks in respect of 

m t tt^feSiJn 6 ^ ° f hM ^ calculated from these data «■3ES5 


Seed and manure constitute practically the only materials on which expenditure is 
incurred. These materials, when purchased, were charged at the rate actually paid. When 
they were home produced, they were charged at the prevailing market rate. Apportionment 
ot part of the cost of manures to subsequent crops to account for their residual value was not 
attempted. Such an apportionment, apart from being arbitrary, would have to take into 
account the manures applied to some of the fields under study during years previous to the 
enquiry and it is not feasible to obtain reliable information on the"quantity of manure appplied 
in the past or its cost. The sample of fields under observation would include an appropriate 
proportion of fields receiving the benefit from various stages of residual effects of the manure 
applied in the past for which no cost is charged. There is, therefore, no risk that the cost of 
manuring would be over-estimated by charging the entire cost of the manure applied in the 
year of the enquiry to the crop under observation. The procedure appears satisfactory at least 
until objective evidence becomes available for making a scientific apportionment of the cost 
of manuring over different years. 

Iiiformation on land revenue and lease rent, where the fields were taken on lease, was 
collected in respect of fields belonging to the sample of holdings. These rents were either 
cash or a share of the produce mostly on a 50 : 50 basis. In the latter case, the rent was 
converted into money value on the basis of the quantity of the produce delivered to the owner 

at the prevailing market rate. Similar information was unfortunately not collected for the 
sample of individual fields. 


For estimating the expenditure on implements, fij^ the year of 

of the implements, and their life expectation as well as thecostot on imp i em ents 

the enquiry were obtained for each holding in the samp * p( iuced to per acre basis by dividing 
on eacffiding was calculated from these data^ ^Tlus Bullock carts were excluded from 

aagSTE d a for transport and not for crop production. 

In analysing the data, one village (Bhendikaji) in 
village iNagod) in Balapur tehsil and one field in be negligent 

tehsil had to be rejected. The work of the kam dar: in‘ Nasod village was not selected 

recordrf f ” 

the rejected field in Pattiamrai. 

The samples of individual fields and holdings have been analysed 

the two sets of results are generally in close agreement. For g j holdings had no 

of fields was rather small in both samples on account of the fact that several no g be 

9 "! “?“ “Jlto'enc, of t£ cop in the. vill.ge. 

ttE&g »a fold samples w„ ighotj 
fields in each village were treated as if they were a single sample of individually selected 

An important aim of the present pilot enquiry is to find out what the ' d “jP.fJfSS 

enquiries should be in regard to the size of the sample and its distribution m order that the 

Guidance on this point will be provided by the analyses of variance of the total and 
components for each crop, since these analyses show the magnitude of total variabihty d 
contribution to it from different sources, namely villages, holdings and fields. These analy 
of variance were worked out and are presented in the report. 

IV—RESULTS. 

(a) Some common background data. 

Before discussing the results on the estimation of the cost of production for individual 
crops, it is necessary to summarise some information which provides the common background 
to the study of the three crops. This information relates to the details of the villages and hold¬ 
ings selected for enquiry and the valuation of bullock labour. The present section deals with 

these items. 


($) The villages: 

Information of general interest in regard to the agricultural set-up of the selected villages 
was collected in form 1(B). This information is consolidated in tables 1 and 2. Table 1 relates 
to land utilization and cropping and table 2 to human and cattle population. It is seen from 
table 1 that the average area per village is 1458.5 acres out of which 70% was sown during 
the season. The remaining 30% was distributed among the following categories of land 

utilization: 


Forest 


10 . 0 % 


Land not available for cultivation 
Culturable waste 


• • 


2.5% 

3.6% 


♦ ♦ 
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Grazing land .5.9% 

Trees and groves .0.1% 

Fallow .. .. .. .. .. 7.9% 

Of the area sown, cotton, jowar and groundnut account for 41.1%, 32.7% and 7.0% respec¬ 
tively. It may be noted that in table 2 population data for 3 villages are not given. This is 
due to the fact that two villages, Mahamadabad and Pattiamrai were deserted and their 
population which was merged with that of other neighbouring villages could not be enumerated 
separately while figures for the third village, Sawargaon, were rejected because they were not 
trustworthy. The average population of a village is seen to be 416 men, women and children. 
The population is almost entirely agricultural (96.3%). It is interesting to note that the cattle 
population includes a number of buffaloes, sheep and goats in addition to bullocks and cows. 

The common soil of this tract is medium or heavy black with a light and rocky soil in 
some places. The most common crop rotation is cotton-jowar and to some extent cotton- 
jo war-groundnut or cotton-jowar-rabi. Seed is home produced or locally procured for most 
of the crops ; for cotton it is obtained from outside, from the market, ginnery or agricultural 
department depot. The usual seed rates per acre are 8 to 16 lb. for cotton, 2 to 6 lb. for jowar, 
40 to 100 lb. for groundnut and 30 to 60 lb. for wheat. Manuring is not common. The practice 
is to apply whatever quantity of farm yard manure is produced on the farm to different fields 
at intervals of a few years, preferably to those fields where the crop is cotton. The quantities 
applied vary from 2 to 15 cart-loads per acre. 

Several markets are accessible to the farmer for marketing his produce. These are at 
Akola, Murtizapur, Amraoti, Karanja, Shelu, Mangrulpir, Washim, Akot, Khamgaon, Shegaon 
etc. The majority of the villages in the sample have a market within a distance of 10 or 15 
miles, the, mode of transport being largely by bullockcarts. The general practice is to sell the 
produce through a broker rather than through a cooperative or directly to the purchaser. There 
is ordinarily no dearth of labour for farm operations except in some places at the time of harvest 
and occasionally during the weeding season. 

(*») The holdings: 

As stated earlier, two holdings were selected randomly in each of the selected villages 
from a list of holdings for the village. Details regarding these 60 holdings including area, 
cultivator’s title to land, cropping, size of the farmer’s family and the number of his bullocks 
are given in table 3. The average size of the holding works out to 39.73 acres inclusive of a 
fallow area of 4.9 acres and has a standard error of 4.83 acres. The distribution of the holdings 
according to size is as follows:— 

Size Class . No. of holdings . 


0 to (but not including) 

10 acres 

11 

10 to 

-do- 

20 acres 

10 

20 to 

-do- 

30 acres 

11 

30 to 

-do- 

40 acres 

4 

40 to 

-do- 

50 acres 

8 

50 to 

-do- 

60 acres 

7 

60 to 

-do- 

100 acres 

5 

100 and above 

# 


4 


Total: 


60 
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The size of holdings covers a wide range, the 8 “ a £® st n f°th^present sample, it may be 
, 7 acres Taking into account the standard error <of the pmse £ han 3 0 acres 

<%*£ 3SdS i«f “ t zz r P ■«•"*■*£ si’jsASw 

The parties concerned were usually relatives, cous > holdings selected in our 

per holding on the average must be included intoeedBcteAHlg ional holdings 

S: »““ ' &ja * ,h “ - 

set of 60 cultivators as follows:- 

. ___ioki no .. 21-lo acres 


* * * 1Q *i no 21-16 acres 

Average size of holding according to crop statement 1951-52 •• 

Add due to merger of holdings shown separately in crop statement and leasing ^ ^ 
of additional fields in 1952-53 . 

Deduct due to partition and leasing out of fields in 1952-53 . 1 - 50 acres 

7 47 acres 

Add land cultivated outside boundary of village . . 

^^ ^ M I ^ 

m • 11 n* • l ako kq # . 39*73 acres 

Average size of operational holding in 1952-53 . _ 

The possibility of an upward bias in the average size of holding owing tothe 

chance of being deluded in the sample cannot be ignored. Even so, thc analysis above k 
it dear that the average size of the operational holding is large, bemg of the order of 30 to 40 


39.73 acres 


acres. 


From the data on cropping for the selected holdings (table 3), it is seen that 37.9% ot 
sown area was under jowar, 41.4% under cotton and 9.0% under gromdnut Jh ese ^es 
compare well with the cropping of the entire area of the selected villages given eariie . 
will be seen further from table 3 that the number of bullock pairs per holding is ejcwely «^on-elated 
with the size of the holding. Thus there are as many as 10 bullock pairs m holding number 
57 occupying 208.7 acres which is largest in the sample. 

Of the total area of the holdings in the sample, 79% is owned land and 21% taken on 
lease for cultivation. 


(Hi) The cost of bullock labour: 

As mentioned earlier, an account of the cost of maintenance of bullocks was kept in 
respect of each holding in the sample. It is seldom that the farmer maintains only bullocfcs. 
He generally has one or more cows and their calves in addition and in the present enquiry it 
was observed that nearly half of the farmers in the sample kept buffaloes also. Expenditure 
on all this livestock had to be recorded together as its direct apportionment among different 
categories of animals is practically impossible since all cattle are fed and otherwise maintained 
together. The expenditure on cattle included the cost of feeding (e. g. fodder, concentrates, 
grazing charges etc.), miscellaneous expenditure such as on oil, salt, medicines etc. and depre¬ 
ciation and cost of repairs for cattle sheds where these were used. From this expenditure 
return in the form of farm yard manure produced by the animals was subtracted to give the net 



expenditure. It may be mentioned, however, that the record for the farm yard manure produced 
was not very precise and what is even more important to note that not much manure was 
produced, presumably because most of it is burnt as fuel for which no account could be obtained. 
In this way the average total cost of maintaining cattle per fortnight was computed for each 
of 50 holdings in respect of which the cattle maintenance account was kept. These data are 
shown in table 1, Appendix II. In five holdings there were no animals at all while tho data 
for 5 more holdings could not be used as they were incomplete. From the data for 50 holdings, 
the average cost of maintenance for a bullock per fortnight was derived by solving a set of 
normal equations on the principle of least squares. This method is explained in Appendix II. 
The solution of these equations gave the value of Rs. 4.62 per fortnight per bullock or Rs. 221.76 
per year per bullock pair. To this amount lias to be added the depreciation on bullocks which was 
calculated from the data on the purchase price or in the case of homebred stock on the valuation 
of the present price of the bullocks in the holdings in the sample, their ages and life expectations. 

The average annual depreciation came to Rs. 50.60 per bullock pair. The total cost of main¬ 
taining a bullock pair for a year would thus be Rs. 272.36. This cost is to be distributed over 
the total number of working hours for which a bullock pair is employed during the year for all 
kinas ot work. The total cost of maintenance per year divided by the total number of working 
hours ot the animals gives the cost of one hour’s work per bullock pair. From the present 

ave . ra & e num ber of total working hours per pair during the year was computed as 
„ d fy 8 Y^h an avera ge day length of 6.16 hours and hence the cost of one hour’s work by 
f P air came to Re. 0.3477. This value was employed for converting into money equiva¬ 

lent the bullock working hours per acre in respect of owned animals. It is interesting to compare 
this cost with the average hire rate for the hired bullocks which was Re. 0.3880 per hour. 

The results of the analysis of the data collected for individual crops are given below. 


Man labour . 


(b) Cotton. 


xame i ^ppenuix m snows tor individual fieldsf in both samples the man hours 
per acre of cotton required for different categories of operations and their total aAell as the 
money equiva ent of the total. The averages* for the different categories, the total and the 
money equivalent of the latter were calculated for each of the six tehsils and then pooled to 
give the average for the entire district. The tehsilwise and district averages for all these items 

was carried out for the total amount of man 
labour required per acre of cotton to study the variability of this important component of the 
cost of cultivation. The analyses for the holding and the field samples are shown separately 
in table 5. On the basis of these analyses, standard errors for the district averages were 
calculated for the respective samples and are included in table 4. 

The estimated man hour requirement per acre of cotton has a standard error of 4.64 
(or 5.6 per cent) in the holding sample and 7.57 ( or 8.7 per cent) in the field sample. Both 
here and in other tables it will be observed that the standard error for the holding sample 
is generally less than that for the field sample, because the former contained a larger number 
of fields than the latter. It will be seen from table 4 that man labour is mostly used for cultiva¬ 
tion, half of the total labour being employed for pre-sowing cultivation and about one-third for 
interculture. It may also be noted that about 60% of the man labour employed is paid labour. 

Woman labour . 

Table 2, Appendix III shows for the individual fields for the two samples the woman 
hours required for various categories of operations, their total and the money equivalent of 
the latter. This table corresponds to table 1, Appendix III for man labour. The average 
amount of woman labour required for different categories of operations in each tehsil and for 
the whole district together with sampling errors for the district averages are shown in table 6. 
The errors are 6.4 per cent for the holding sample and 6.3 per cent for the field sample. The 


fThe areas of the fields are shown in Appendix IV. 

♦Simple arithmetic means were calculated throughout, being easier to compute and more precise 
than weighted means. The latter, with areas of sample fields and villages for particular crops as weights, 
might appear to be more appropriate for representing values per acre of land under the crops, but were found 
to be little different on comparison with corresponding arithmetic means, 
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weeding and picking. Upto 20 /„ of it is used at the p ^ g fract ion of the total amount of 
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women in the cultivator’s family do not usually work in the fields. 

The wage rates in rupee per hour used for conversion of fomity ^^^^^“heTample. 
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rates appear to reach a peak at sowing time. 

Bullock labour. 

The analysis of the total amount of bullock pair hours followed the same pattern 

Sjrs'ir.wSS for ^sASSi- „r 4 ™^.*»«."*»■ 

and for the district are given in table 9 and the analyses of variance m table 10. 

The money equivalent of the bullock labour employed per acre of cotton is higher than 
that oflor woman labour. Nearly 60% of the bullock labour is utdized for pre-sowmg 
cultivation another 25% for interculture and the balance for sowing. As indicated earlier, 
only 7 or 8% of the bullock labour is hired, the rest being from owned bullocks. The estimate 
of the average amount of bullock labour required per acre has a sampling error of 7.9 / 0 and 
10.6% in the holding and field sample respectively. 

Materials. 

Seed and in a relatively small number of fields manure are the only items under this 
head. Data for individual fields in both samples for expenditure on seed, manure and matching 
and for the holding sample only on land revenue, rent and implements, are given in table 4 , 
Appendix HI. The different types of manure, the number of fields to which they were applied, 
the average rate of application and its cost per acre are shown in the following statement: 


Kind of manure 


No. of fields 
to which 
applied 


a) 


( 2 ) 


Col. 2 as per¬ 
centage of 
total number 
of fields 
sampled 

(3) 


Average rate 
of application 
per acre 


(4) 


Average cost 
per acre, 
Rupees 


(5) 


F. Y. M. 

• n { 

Sheep folding .. 

Oil cake 

Amm onium sulphate 



20.4 


2.6 


2.1 


1.1 


7.8 cartloads 


66.51b. 

15.01b. 


23.49 

31.11 

6.46 


3.42 
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It is important to note that the application of manure is not common even for cotton 
which is the most important money crop of the farmer in this tract. A similar result was 
obtained by analysing the ancilliary information collected in the course of sample surveys for 
estimating the yield of cotton by crop cutting which were conducted in this tract. From 
three years’ data (1944-45 to 1946-47), it was observed that only 22.7% of the cotton growing 
fields received any manure at all. 

The average quantity of seed per acre and its money equivalent for different tehsils 
and for the whole district as well as the average cost of manure over the whole district are shown 

in table 11. Expenditure on seed and manure represents only a small fraction of the total cost 
of cultivation of cotton. 

Rent and taxes . 

Information on land revenue and terms of lease rent where the fields were taken on lease 
was collected in respect of the holding sample (Table 4, Appendix III) The rent paid was 
either cash or a share of the produce. In the latter case it was converted into money equiva¬ 
lent on the basis of the quantity of the produce delivered to the land owner and the prevailing 
market rate. It is interesting to note that out of a total sample of 131 fields in the holdings 
32 were taken on lease, the remaining being owned by the cultivators concerned. The average 
lease rent exclusive of land revenue for these 32 fields worked out to Rs. 23.29 per acre. The 
tehsilwise and district averages of land revenue per acre and the rent paid per acre for leased 
fields distributed over the entire sample are included in table 11. 

Oviturn of cotton. 

In order to calculate the cost of production per maund of seed cotton, it is necessary to 
obtain reliable data on the outturn per acre for the fields in the sample. For this purpose, the 
field staff were required to carry out crop cutting on a random sample basis in one 1 /40th acre 
plot per field. For the sample of individual fields, crop cutting was done in all fields. For 
the sample of holdings, it was done in one randomly selected field per holding. The data on 
the total production of cotton in the holding as reported by the farmers were also recorded. As 
has been the general experience, the latter proved to be under-estimates as compared with the 
results of crop cutting and consequently the average outturn of seed cotton per acre as estimated 
from crop cutting was alone utilized in the calculations. The results of the crop cutting survey 
in the field as well as the holding sample together with the figures of production as reported 
by the farmer are recorded in table 12. From the combined sample of fields, the average out¬ 
turn per acre worked out to 221.72 lb. with a standard error of 16.0 lb. and this value was used 
in the calculation of the cost of cultivation per maund of seed cotton produced. 

Estimation of cost of production . 

We have thus assembled together the various components of the cost of production of 
cotton per acre, as well as per maund of the produce. The estimate of the average cost of 
production of cotton and its composition according to the present investigation in Akola district 
are as follows. The tehsilwise averages for money equivalents for different items of cost are 
shown in table 13. 



15 



Holding sample 


Field sample 


Component 

Actual physi¬ 
cal quantities 
per acre 

• 

Money equi¬ 
valent per 
acre, Rupees 

Actual phy¬ 
sical quantities 
per acre 

Money equi¬ 
valent per 
acre, 
Rupees 

1 

2 

3 

# 

4 

5 

Man labour 

82.57 hr. 

10.50 

87.39 hr. 

10.57 

Woman „ . 

123.99 hr. 

9.49 

138.57 hr. 

10.51 

Bullock „ 

45.32 hr. 

15.88 

49.36 hr. 

17.39 

Seed 

13.891b. 

1.65 

13.47 lb. 

1.79 

Manure 

• • 

5.41 

• • 

3.36 

Watch 

• • 

0.17 

• • 

• • 

Land revenue* .. 

• • 

2.15 ! 

• • 

2.15 

Rent* 


5.69 

• • 

5.69 

Implements* 

• • 

0.66 . 

• • 

0.66 

Total per acre 

l • • • • • 

51.61 


52.12 

» 

4- 2.28 


4* 3.59 


Average outturn of seed cotton per acre .. 2.69 md. 

1 Total cost of production per maund of seed 

cottoo .19.18 19.38 


It will be seen that the agreement in the estimated cost of production per acre of cotton 
from the two samples is very close indeed. The standard errors of these estimates are also 
reasonable being 4.4% for the holding sample and 7.0% for field sample. The estimate thus 
provides a reliable measure of the cost of production per acre of cotton in Akola district during 
the year of the enquiry. Reduced to per maund of seed cotton, this cost comes to Rs. 19.18 
for the holding sample and Rs. 19.38 for the field sample. It was noted that the price of seed 
cotton at the end of the picking season was approximately Rs. 240 per khandi (784 lb.) of seed 
cotton or Rs. 25.9 per maund. 

• » •• * • • % 

The total money value per acre was computed in the above manner in respect of each field 
bo^h in the sample of fields and of holdings and is included in table 4, Appendix III. An 
analysis of variance of this money value was carried out on each sample. The results are shown 
in table 14. The standard errors attached to the estimates of the cost of production per acre 
in money value in the above statement are based on these analyses. 


♦Calculated from holding sample only. 








Crops mixed with cotton . 

Tur (cajanus indicus) is usually grown mixed with the cotton crop, the method followed 

being to sow 1 to 4 rows of tur after every 12 to 20 rows of cotton with the same row spacing 

as cotton. In all such cotton fields in the sample, the area under tur was calculated from the 

proportion of the number of rows of tur to those of cotton and both the tur area as well as the 

expenditure thereon were excluded from consideration when calculating the items of cost 
under cotton. 


Man labour . 


(c) Jowar 


The man hours per acre of jowar required for each category of operations, total and the 

m ^Tn^i^ U1Va ^f n ^ are given in table 5, Appendix III for each field* in both holding 

and field samples. The corresponding tehsil and district averages are given in table 15 and the 
analyses of variance for the total man hours in table 16. The standard errors for the district 
average for man labour are 4.5 and 5.8% in the holding and field sample respectively, values 
which are slightly lower than those for cotton. Hired labour constitutes about 60% of the 
total man labour as in the case of cotton. 

. Comparing the data in table 15 with those for cotton (table 4) it would be observed that 
jowar cuhivation requires about 21.4 per cent more man labour than cotton, and what is 
striking 36.4 per cent more in money equivalent for this labour. Although man labour required 
for jowar is slightly less for pre-sowing cultivation and in ter culture as compared to cotton, 
harvesting and threshing of jowar are done mainly with the help of man labour unlike cotton 
and absorb a substantial amount of this type of labour. Further, wage rates for man labour 
are highest for harvesting and threshing of jowar (table 19), which explains the much higher 
money equivalent for man labour for jowar as compared to cotton. 

Woman labour. 

Table 6, Appendix III gives for individual fields in both samples, the expenditure of 
woman labour in various categories of operations, total and its money equivalent. The tehsil 
and district averages are given in table 17 and analyses of variance in table 18. The sampling 
errors of the estimate of total woman labour in the holding and field samples are 7.2% and 10.6% 
respectively. It will be observed from a comparison of tables 6 and 17 that the extent of woman 
labour expenditure on jowar crop is only half as much as that on cotton, the difference being 
particularly striking in the post-sowing operations and harvesting. The farmer seems to 
bestow less care on the weeding of his jowar fields than on cotton and woman labour forms a 
small part of the labour employed for harvesting and threshing jowar. As was observed in 
the case of cotton, family labour forms less than 10% of the total woman labour employed. 

The wage rates used for the conversion of unpaid labour into money value for different 
categories of operations in each sample village are given in table 19. The rates of wages during 
the harvesting season are usually not fixed on a day basis but on a contract basis. This seems 
to result in higher wage rates for that operation than in other parts of the crop season. 


Bullock labour . 

Data for bullock labour requirement for individual fields, the corresponding tehsil and 
district averages and analyses of variance are given in table 7, Appendix III, table 20 and 
table 21 respectively. 


The money equivalent of the bullock labour required per acre of jowar is greater than 
that of man or woman labour and hired bullock labour forms only a small fraction of the total, 
just as in the case of cotton. The estimate of the average amount of bullock labour required 
per acre has a sampling error of 4.7% in the holding and 5.5% in the field sample. 


*The areas of the fields are shown in Appendix IV. 
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order as for cotton (table 9) notwithstandmgthefact J This is compen- 
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for jo war fields. 


Materials. _ 

With the exception of 2 fields where oil cake ‘^Out of The total of 170 jowar 
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...rag, quantity f»r individual Held, an, ,hown 

instable TAppendix HI. Expenditure for seed and manure represents even a smaller fraction 
of the total cost of jowar cultivation than of cotton. 

Rent and taxes. 

As mentioned earlier, information about land revenue and lease rent was collected only 
in respect of fields in the holding sample (table 8, Appendix III). Out of 112 jo« ar e c s m * 
sample 31 were taken on lease and the average lease rent exclusive of land revenue worked^o 
to E, 28.69 per acre. The tehsilwise and district averages of land revenue and rent pard 

per acre for leased fields distributed over the entire sample are included m table 22. 

rent for jowar is considerably higher than for cotton and it is not possible to offer an explanatior 

for this difference. 


Outturn of jo war. 

To estimate the outturn of jowar per acre, crop cutting on a random sampling basis was 
done in each field in the field sample and in one randomly selected field in each holding of the 
holding sample. In addition, the total production of jowar as reported by the farmers was also 
recorded. As in cotton, the outturn of jowar per acre calculated from the latter was found 
to be an under-estimate and the average outturn per acre est imated from crop cutting was alone 
employed for calculating the cost of production per maund of jowar. The results of crop 
cutting in both the holding and the field samples as well as the production as reported by the 
farmers are recorded in table 23. For the combined sample of fields the average outturn per 
acre according to crop cutting was 443.2 lb. or 5.39 md. with a standard error of 27.1 lb. 

Cost of production of jowar. 

The estimate of the average cost of production of jowar and its composition according 
to the present results are as follows. Tehsilwise averages of this cost are given in table 24. 






The estimates from the two samples are in close agreement. The total money value per 
acre was computed in respect of each field (table 8, Appendix III) and the analysis of variance 
of these values were carried out in both the holding and the field samples. The results are 
given in table 25. The standard errors of the estimates of cost were calculated from these 
analyses as in the case of cotton. The sampling errors of the estimate of the cost of production 
of jowar per acre are 7.1% for the holding sample and 7.6% for the field sample. The 
estimated cost of production per maund of grain comes to Rs. 9.42 and 9.17 for the two samples 
respectively. The price of jowar grain was 8 to 10 rupees per maund at harvest. 

In addition to jowar grain, the stalks which are harvested arc used as fodder for the cattle 
and the value of the fodder produced has to be taken into account in computing the return 
to the farmer from his jowar crop. In the present enquiry, the amount of fodder produced 
and its money value were unfortunately not estimated. 

A variety of minor crops including minor pulses are grown mixed with jowar. Since 
the seed is mixed with jowar seed before sowing, the only additional expenditure on these 
crops is that for harvesting and threshing, apart from the small quantity of seed required. It, 
therefore, appears very likely that the balance sheet of expenditure on these crops would be 
favourable and would add to the net return from the jowar crop. Data on these minor crops 

were, however, not recorded satisfactorily during the present investigation. 

— — __ , _ _ _ ____ m ■- -————————^ 

* Calculated from holding sample only. 
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(d) Gboundnut 
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district averages for these quantities are given in table 26 and J? labour is 

total man hours in table 27 The standard error of the estimate of he total mani labour is 

6.8 per cent. The proportion of hired labour is the same as that noted for P 

i.e., about 60 per cent. # r il.*,, 

It will be seen from tables 4 and 26 that the man labour requirements per acre ol this 

crop is similar to that of cotton with the exception that it is greater than cotton &tthe it 
of harvest. Jowar, of course, requires still greater amount of man labour for harvesting an 

threshing (table 15). 


Woman labour . 

Table 10, Appendix III gives for individual fields, the expenditure of woman labour 
in different categories, their total and money equivalent of the total. The tehsil and district 
averages for these quantities are given in table 28 and the analysis of variance of total woman 
hours in table 29. The sampling error of the estimate of the total woman labour required is 
7.6 per cent, of this total, only a small proportion (14.8 per cent) is family labour as m the 

other two crops. 

Wage rates employed for the conversion of unpaid labour into money value for different 
categories of operations for each village are given in table 30. Generally the rates tend to 
increase at sowing and at harvesting as these operations have to be completed within a narrow 

span of time. 


Buttock labour. 

Data on bullock labour required for different operations in individual fields are given 
in table 11, Appendix III, the tehsil and district averages in table 31 and the analysis of 
variance in table 32. The sampling error of the estimate of the total bullock labour required 
per acre is 7.6 per cent. 

Both the total amount of bullock labour per acre as well as its distribution among different 
operations follow cotton rather closely. The proportion of hired bullock labour is also low as 
observed already in the other two crops. 


Materials . 

Only 8 fields out of a total of 64 i.e., 12.5 per cent, of the fields, were manured with farm 
yard manure. The average quantity applied was 5.88 cart loads per acre and the average 
cost Rs. 17.02 per acre. The quantity of seed sown per acre and its money equivalent for 
individual fields are given in table 12, Appendix III and averages for different tehsils and for 
the whole district are shown in table 33. It will be noted from this table that unlike jowar 
and cotton, expenditure on account of seed is an appreciable component of the cost of cultivation 
of the groundnut crop. 

Rent and taxes. 


Information about land revenue and lease rent collected in respect of the holding sample 
is included in table 12, Appendix III. It is seen that out of 30 fields under groundnut in 
the sample of holdings, 12 had been taken on lease for an average rent exclusive of land 
revenue of Rs. 41.39 per acre. For 4 fields out of these in Mangrulpir tehsil, the average lease 
rent reported was as high as Rs. 77.76 per acre. This is ascribed mainly to the fact that the 
lease was on a crop sharing basis and the yield of groundnut in 2 fields was reported to be as 
high as 1000 lb. of dry pods per acre. 

Outturn of groundnut . 

To estimate the outturn of groundnut, crop cutting on random sampling basis was 
done in 40 fields in the sample. The season was adverse for groundnut, there being no rain 

The areas of the fields are shown in Appendix IV. 
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(luring the maturing period of the crop and some of the fields were harvested prematurely. 
Crop cutting could not be carried out in those fields. Table 34 gives tehsilwise averages for the 
produce as reported by the farmers side by side with that estimated from the combined s.mipli; 
for crop cutting. From the latter, the average outturn foi this district was estimated to be 
302.8 lb. or 3.68 maunds of dry pods per acre with a standard error of 41.1 lb. and tlii* 
estimate was used in the calculation of the cost of production per maund of groundnut. TLe 
yield was obviously poor, the normal yield for the district being about 9 md. per acre. 

Cost of production of groundnut 

The estimate of the average cost of production of groundnut and its composition ns 

determined from the present enquiry are as follows. The tehsil averages of these quantities 
arc given in table 35. 


Component. 


i 

Actual physical quantities . 

per acre. ; 


Money equivalent per 
acre, Rupees. 



1. Man labour . 

2. Woman labour 

3. Bullock labour 

4. Seed 

5. Manure 
£. Watching 

7. Land revenue* 

8. Rent* 

9. Implements* 


97.38 hr. 

I 

.1 112.88 hr. 

I 

.' 47.87 hr. 

.| 42.951b. 

i 

t 

• i • • 



12.52 
8.05 
16.74 
13.70 
2.13 
1.29 
1.28 
10.56 
0.64 


Total 72.91 

± 8.84 

Average outturn of dry pods per acre 3.68 md. 

Cost of production of groundnut per maund of dry pods : Rs. 19.81. 

The sampling error of the estimate of the cost of production per acre is 12.1 per cent. This 
somewhat high error is mainly due to extreme heterogeneity .in lease rent. The total money 
equivalent per acre was computed for each field (table 12, Appendix III) and the analysis of 
variance of these was carried out. The results are given in table 36 and the sampling error is 
based on these results. The market price of groundnut pods at harvest was about Rs. 18 per 
maund. In calculating the returns from the groundnut crop, the value of the harvested plants 
which provide a nutritious fodder must be taken into account. No data on this item were, 
however, collected in the present enquiry. 

* Calculated from holding sample only. 
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PmT1VATI0N OF THE 

(,-) COMPARISON OF THE REQUIREMENTS FOR 111b CUL 

Three Crofs. 

Comments have been made aheady in the ^ cost of cilltiVa- 

taken on leL for cultivaten the J P^ 1 ^ p'ope/comparison between crops, 

-iwsk.** 

c”5o“p™“” of lh crop are «t out beta. For jo„, and cotton, the 
^‘"Topreeent .imple moon, of the two sample, of holding. «nd held.. 


Cost of production—Rupees ter acre 


Subdivision of cost 
1 Human and bullock Inborn* 

2. Seed, manure, implements, land revenue .. 


3. Lease rent 


Total 


Cotton 

37.14 


9.72 


4.77 


51.63 


Jowar Groundnut 


35.99 

4.96 


9.16 


50.11 


38.60 

17.75 

16.56 

72.91 


It would be seen that the total requirement in terms of money are the same P^c re of 
cotton and jowar and almost one and a half times as much for groundnut. It , is interest g 
th J the total outlay on all kinds of labour is the same for all three crops, although as 
'StSidto the 6 previ^ sections, the distribution of different types of labor*.among, dffferent 
categories of operations shows considerable diversity. For example, less labour ?„ h our 

on the cultivation and weeding of jowar than on cotton But jowar requires much m ‘ 

Z harvesting and threshing! Groundnut is intermediate in the spread of labour over the 
different operations, but follows the pattern for cotton more closely. It /s important to lec 
that 60 per cent, of man labour and 85 to 90 per cent, of woman labour is hired w hereas lured 
bullock Labour is under 10 per cent, of the total. Comparing the second subdivision of cost 
the most important difference is that due to seed between groundnut on one hand and jowar 
and cotton on the other. Between the latter two, seed and manure requirement for jowar is 
somewhat less than for cotton. The third subdivision of cost, namely lease rent, turns out to 
be as important as the second. Information on lease rent was secured for those fields m the 
holding sample that were taken on lease and the present estimates are based on oO out oi lai 
fields for cotton, 31 out of 112 fields for jowar and 12 out of 30 fields for groundnut. 

Apparently the proportion of fields taken on lease is highest for the groundnut crop and 
lowest for cotton. Lease rent per acre is also highest for groimdnut and lowest for cotton. It 
is not possible to say whether the similarity between the proportion of fields taken on lease and 
the lease rent per acre lias any significance. It may be recalled, however, that some ot the 
high rents for groundnut are to be traced to the high yield of the crop which was shared equally 
by the owner and the cultivator. It may be pointed out also that the estimates of lease rent 
are based on a small sample of fields and are thus likely to have rather large sampling errors. 
If lease rent is not to be taken into account, the cost of cultivation for each crop w ould be the 
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•um of the first two items in the above statement. This cost would come to Its. 40.95 per 
acre for jowar, Rs. 46.86 for cotton and Rs. 66.36 for groundnut. Comments on the relative 
costs for different crops per maund of the produce beyond those already made in the earlier 
sections would not be useful as the yield and consequently, the cost of production per maund 
of the crop is subjected to a much greater seasonal fluctuation as compared to cost per acre. 

It has been observed, for example, that the season of the enquiry was unfavourable for the 
groundnut crop and yield was poor. 

The question whether the size of holding has any influence on the cost of cultivation 
per acre of a crop, was examined. Inspection of the data for individual holdings gave an 
indication for all the three crops of a much greater variation in the cost per acre among the 

hidings and of a tendency for this cost to decrease with the increasing size of 
holding (r ig. 2, 3 and 4). Regression analysis, however, did not produce any evidence confirming 
such a trend and the matter was not pursued further. 

V—PLANNING OF FUTURE ENQUIRIES. 

In planning enquiries for the estimation of the cost of production of crops, the type 
and size of the sample and its distribution are the most important considerations. From the 
present investigation it would appear that between the two types of sample units, the opera¬ 
tional holding and field, the former would seem preferable. For collecting reliable primary 
data relating to the cultivation of crops it is essential for the field investigator to develop 
personal contacts with the farmers and inspire their confidence. With the holding as a sampling 
unit, contacts will need be established with a relatively smaller number of farmers. Further, 
certain types of information like that on cattle maintenance can be secured only from the holding 
as a unit. Where the objective of the enquiry is more restricted, such as, for example the esti¬ 
mation of human labour required per acre of a crop, its division into paid and unpaid categories 
or distribution over different parts of the season, the individual field would provide a more 
appropriate and efficient unit. 

The sample of holdings for enquiry will, obviously, have to be selected randomly in two 
stages, villages forming the first stage and a given number of holdings in each village the second 
stage. For conducting the enquiry a trained field investigator will have to be stationed on 
a full time basis in each village, since direct personal observations must form the basis for most 
of the data to be recorded, in the present enquiry each field kamdar was able to keep under 
observation 2 holdings and 6 fields in respect of the three crops, cotton, jowar and groundnut, 
i.e., about 15 fields in all. If a sample of holdings alone is selected, it would appear from the 
experience of this enquiry that the investigator can manage four holdings under observation 
in each village. In the present enquiry three crops were being studied and if this number was 
varied or if the size of holding differed from that found here, a corresponding change in the 
number of holdings to be kept under observation per village will need consideration. 

From the analysis of variance of the data on the cost of production for the sample of 
holdings for cotton and jowar crops, it is estimated that with four holdings per village a sample 
of about 700 villages will be required to provide results with a very high precision, namely with 
a standard error of 1%. This is clearly too large a sample to manage but a sample of about 
30 villages will suffice for attaining a reasonable degree of precision, i.e., a standard error of 5%. 
This means a sample of the same size as that selected in the present enquiry as far as the number 
of villages is concerned and the cost of the enquiry including field work and statistical analysis 
of data would also be of the same order, i.e., about 75 thousand rupees. It may be added 
that a similar analysis of variance for the groundnut crop indicated a somewhat greater hetero¬ 
geneity and a correspondingly larger sample for the same degree of precision but not much weight 
can be attached to these indications because of the very limited sample on which the analysis 
of variance was based for this crop. 
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■ a .£T2iS^ 

ha «f- a. ».v. —■—-*“• 

An important point to be borne in mM m planning ^ 
there is a seasonal fluctuation not only in the yield P amoun t of weeding and inter- 

JeTated to crop production such as labour. distribution of ram- 

SlSt yield. These considerations lead to repeat the 

of the cost of production of a crop characteiisti * th cost 0 f production of cotton 

enquiry in the tract for, say, three seasons An enquu} i h y ear w ill cost, on the 

S3 nation crops forS ,«»in ,. wc^r.h . ..mpl. of J ro ». » the coosc- 

quence of the long period requited for . Sixmp l e of holdings under observation 

supervisors. It should be noted a P o ' ‘ neee8Sary but should be avoided anil a 

unduly long period. 

Certain other points which have emerged from the present pilot enqurny also need 

1 23cw» *■ tVv - 

he able to scrutinize the returns as they come in and arrange for whatever discrepant ics < > 
deficiencies that are noticed to be made good to the extent possible by |. imel y a ^ n ^ ^. pd ^ 

appointed fOT°the analysis ofthe data about the time when the field work had mostly finished 

This frame should be prepared carefully so that a complete list of operational holdings is ava la h 
for selection. The reason for this precaution will become obvious by reference to the ■ • 

sion of the method of selecting holdings adopted in the present enquiry Thirdly can r 
necessary in obtaining data on certain rather intricate but important aspects of the e 1 . 

such as production and disposal of farm yard manure, expenditure on minor crops mixed with 
the main crops etc. It is also clear that the outturn of various crops which are the subject 
of study must be determined by using the crop cutting technique on a random sampling basis 
instead of relying on the farmer’s reports of production. Further, the estimation of yield shoui i 
not be confined to the main produce, such as grain, but the outturn of byeproducts like stalks, 
bhusa etc. and their money value must also be assessed. Lastly a constant general aim should 
be to measure all quantities physically and even where information i$ necessarily based on 
report, effort- should be made to cheek it through alternative sources. 


The consistency of the results obtained for different crops and the agreement observed 
between independent samples in the present pilot enquiry lead to the conclusion that reliable 
data relating to physical components-of the cost of production of specified crops and their money 
equivalents can be secured and entitle us to recommend with confidence the extension of such 
enquiries on a large scale on the general pattern indicated above. There is no doubt that a 
large amount of information of practical, economic and scientific significance can be derived from 

these enquiries. 



Fio. 2 : Correlation between iho Mize ot holding and the cost of production of Cotton ir; Akoia district. 
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SIZE OF HOLDING 


Correlation between the pize of holding and the coat of production of Jowar in Akola district. 
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VI — SUMMARY 


A pilot enquiry was carried out in Akola District of Madhya Pradesh in 19 S2-53 for the 
estimatfon of physical quantities, such as human and bullock labour and matenals hke seed 
and manure required for the production of cotton and rotation crops, jowar “dground 
together with the money equivalents of these quantities. An important a.m of the enqinr> 
wi to obtain data for providing technical guidance in planning large-scale enquiries for t 

cost of production of crops. 


Akola district was chosen for the enquiry because it is an important cotton growing area 
not only in Madhya Pradesh but in the black soil tract of Peninsular India as well. The six 
tehsils of the district were treated as strata and five villages were selected randomly from each. 
In each selected village two types of sample units, namely an operational holding and an indi¬ 
vidual field growing a particular crop, were selected for observation in order to compare then- 
suitability and efficiency. Two holdings and two fields for each crop were selected randomly 
in the village. The field work in each village was entrusted to an experienced fieldman or 
kamdar from the agriculture department stationed locally on a whole-time basis for a perio< l 
of 13 months. A set of proformas was prescribed for recording background information in 
regard to the selected villages and holdings, the daily operations in the fields under observation, 
the cattle maintenance account in the holdings and other information. It was observed that 
the average area of operational holdings in the sample was 39.73 acres including a fallow area 
of 4.9 acres. On an average 79 per cent, of the area of the holding was owned by the cultivator, 
the rest having been taken on lease. Of the area sown 41.4% was under cotton, 37.9% 
under jowar and 9.0% under groundnut. 


The voluminous data resulting from the enquiry were analysed in order to estimate for 
the sample of holdings and fields separately the different items of the cost of cultivation for 
each crop. These included the amount of man, woman and bullock labour required per acre, 
its distribution among pre-sowing cultivation, sowing, post-sowing cultivation and weeding 
and harvesting and processing, and the money equivalents of these quantities. The quantities 
of seed and manure used per acre and their money equivalents were also estimated. Besides, 
land revenue, lease rent for fields that were taken on lease and the expenditure on implements 
used for cultivation were estimated from the sample of holdings only. The cost of bullock 
labour was also based on this sample. Crop-cutting on a random sampling basis was done in 
both samples in order to estimate the yield of each crop. 


The various physical quantities estimated and their money values are given in considerable 
detail in the report. Broadly speaking it was observed that more man labour was required for 
jowar than cotton while for woman labour the reverse was true. Groundnut was intermediate 
although the pattern of distribution of labour for this crop followed cotton more closely. The 
amount of bullock labour required was almost the same for all the three crops. It was also 
observed that 60% of man labour and 85 to 90% of woman labour was hired while bullock 
labour was mostly owned, less than 10% being hired. Manuring was not common and of the 
area under cotton, which is manured more frequently than the other two crops, only 25% 
received any manure, mostly farmyard manure. Both for cotton and jowar, seed and manure 
form only a small part of the cost of cultivation, but for groundnut seed forms an appreciable 
component of the cost. Information on lease rent showed that this was an extremely variable 
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item, part of this variation being due to the fact that in many oases lease \wis taken on a crop- 
share basis and the money equivalent of the rent depended upon yield. I be information on 
the cost of production for the three crops is summarized below :— 


Cost of Production Rupee .s per one 


Sub-division of co*t : 

('otton 

•f (/it'd r 

(i round nut 

Human and bullock labour. 

.. 37.14 

35.00 

38.00 

Seed, manure, implements, land revenue. 

0.72 

4.00 

17.75 

Lease rent. . 

4.77 

0.10 

10.50 

Total 

.. 51.63 

50.11 

72.01 


On the question of planning future enquiries, a good deal of information has been secured 
from the present pilot investigation. It is suggested that such enquiries may be planned for 
agricultural tracts comprising of groups of districts rather than for individual districts on account 
of the heavy cost involved. The holding would seem to be preferable to the field as observa¬ 
tional unit and a sample of 30 villages with 4 holdings per village, which can be managed by 
one locally stationed investigator, is likely to give estimates of cost with reasonable precision, 
/. c.. with a standard error of about 5%. 

The number of holdings to be observed per village may have to be altered depending 
upon their size and the number of crops under study. It is further suggested that in order to 
take into account- seasonal fluctuation, the enquiry should be repeated for three years in a tract, 
with a fresh sample of holdings and villages in each year in order to provide representative 
estimates for the tract. 



Table 1.—land utilisation and cropping 

(Area in acres) 
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Table 3—holding information. 
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Table 5.—POOLED analysis of vailxance FOB DISTBIOT OF TOTAL MAN-flOTJBS feb acre of cotton. 


Holding Sample 


Due to 


Degrees of freedom 


Mean square. 


1 

Tehsils 

5 

1673.03 

Villages 

23 

2810.78 

Holdings 

27 

1578.84 

Fields 

75 

864.19 


Field Sample 

Due to 

Degrees of freedom. 

Mean square. 

Tohsila 

5 

3007.38 

Villages 

22 

3153.08 

Fields 

27 

1938.17 
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Table 7.—pooled analysis oF variance for district of total WostAN-Rotffts p2E acEe of COTTON. 


Holding Sample 

Duo to 

Degrees of froodom 

Mean square 


Tehsils 1 

1 

5 

2977.42 


Villages 

23 

8080.97 


Holdings 

27 

3003.47 


Fields 

75 

2327.94 


Field Sample 


Due to 


Degrees of freedom 


Mean square 


Tehsils 

Villages 

Fields 


22 

27 


6732.60 

4718.84 


4626.09 


Table 8.—wage * bates in rupees per hour for cotton 
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Table 9._average number of bullock hours per acre of cotton for different categories of operations, total 

AND THEIR MONEY EQUIVALENT. 
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* .0 -WOXJSD anaiysib of vabiancb foe disteict of TOXAB btolook-houbs 
table iv. pEB ACBE Q f cotton 

Holding Sample 


Due to 
Tebsils 

Villages 

Holdings 

Fields 


Degrees of freedom 


Mean square 


5 

23 

27 

76 


3437.28 

1000.61 

766.81 

318.67 


Field Sample 


Due to 

Degrees of freedom 

Mean square 

Tebsils 

6 

2694.80 

Villages 

22 

1628.64 

Fields 

27 

762.86 



« 







Table 11. —costs other than labour including materials in rupees per acre of cotton. 
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District . 55 • 13-47 1-79 3-36 
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Tabus 12.—average oottebn per aobe of cotton (seed cotton in lb.) 


Tehsil. 


Akola • • 

Murtizapur 

Akot 

Balapur .. 
Basim 
Mangrulpir 
District .. 


Holding Sample 


Field Sample 



Produce 
reported 
by farmer. 

i 

Estimated 
produce 
from crop 
cutting 
experiments. 

Estimated 
produce 
from crop 
cutting 

experiments. j 

Average from 
the combined 
sample by 
crop cutting 
experiments. 

• 

• • • 

175.34 (17)* 

159.74 (8) 

153.64 (8) 

156.69 (16) 

_ • 9 

161.45 (28) 

238.49 (10) 

250.70 (8) 

243.92 (18) 

• • • 

217.32 (12) 

158.78 (8) 

230.91 (10) 

198.85 (18) 

• • • 

168.68 (21) 

215.48(10) i 

185.42 (9) 

201.24 (19) 

• • • 

260.74 (25) 

350.74 (10) 

206.23 (10) 

278.48 (20) 

• • • 

133.11 (18) 

261.88 (9) 

215.71 (9) 

238.80 (18) 

• • • 

186.50 (121) 

235.49 (55) 

207.71 (54) 

221.72 (109) 


♦Figures in brackets refer to number of fields on which per acre valuo is based 








Table 13.—total expenditure and its distribution in rupees per acre of cotton. 
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Table 


14 .—POOLED ANALYSIS OP VARIANCE FOR DISTRICT OF MONEY VALUE PER ACRE OF COTTON 


Due to 


Tehsils 

Villages 

Holdings 

Fields 


Holding sample 


i 

Total money 
value 

Components 
common to 
holding and 
field samples. 

Components 
estimated 
in holding 
sample only. 


Degrees of 
freedom 

Moan square 

i 

5 

803.02 

810.96 

119.90 


23 

687.60 

643.99 

365.92 


27 

452.24 

303.53 

159.47 


75 

310.34 

251.49 

101.53 


Field sample 


Due to 

Degrees of 
freedom 

Mean square 

Tehsils 

6 

460.53 

Villages 

22 

558.33 

Fields 

27 

450.89 


Table 15. —average number of man hours per acre of jowar for different categories of operations, total and their money equivalent 
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-POOLE© ANALYSIS OF VARIANCE FOR DISTRICT OF TOTAL MAN HOURS PER ACRE OF JOWAR 


Tehsils 

Village 

Holdings 

Fields 


Holding Sample 


Duo to 

Degrees of 
freedom. 

Moan square 

• • • 

• • 

• • 

• • 

5 

3636.38 

• • • 

• • 

• • 

• • 

22 

2637.99 

• • • 

• • 

• • 

• • 

26 

2313.00 

• • • 

• • 

• • 

• • 

59 

2010.72 



Field Sample 



Tehsils .. 
Villages .. 
Fields 


5 

23 

29 


3227.18 

1883.03 

786.78 
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WOMAN HOUBS PER ACRE JOWAR 


Table 


18 —frOtBD ANALYSIS OP VARIANCE FOR DISTRICT OP TOTAL 

Holding Sample 


Tehsils 


Villages 

Holdings 

fields 


Due to 



Degrees of 
freedom. 


Mean square 



Field Sample 



1094.02 

3172.66 









Table 19.—waoe rates in- rupees per hour for jowab 
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Table 21.—-fooled analysis of variance for dIsIsiict of total BtJito®K Sours per acre of jowar. 

Holding sample 


Due to 


Degrees of 
freedom. 


Mean 


square, 


Tehsils 

Villages 


Holdings .. 
Fields 



Field sample 


Due to 


Degrees of 
freedom. 


Mean square. 


Tehsils .. 
Villages .. 
Fields 



1403.24 

272.90 

335.49 
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District. 58 3.90 0.59 2.07 0.60 
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Table 23.— average outturn per acre op jowar (grain in lbs.) 


Tehsil. 


Akola 

Murtizapur 

Akot 

Balapur 

Basina 

Mangrulpir 

District 


• • 


• • 


Holding sample 

Field sample 


Produce 
reported 
by farmer. 

Estimated 
produce 
from crop 
cutting 
experiments. 

Estimated 
produce 
from crop 
cutting 
experiments. 

Average from 
the combined 

^Plo by crop 

cutting 

experiments. 

297.25 (17)* 

1 

i 

248.00 (8) 

356.45 (7) 

298.01 (lfi) 

642.72 (16) 

897.16 (9) 

546.86 (10) 

712.79(19) 

405.57 (7) 

213.60 (8) 

183.90 (8) 

198.70 (16) 

164.79 (12) 

172.13 (6) 

202.90 (8) 

189.71 (14) 

487.98 (23) 

477.36 (10) 

404.24 (10) 

440.80 (20) 

447.29 (23) 

651.20 (9) 

711.60 (10) 

682.98 (19) 

408.81 (98) 

468.67 (50) 

419.18(53) 

443.20 (103) 


•Figures in brackets refer to number of fields on which per acre value is based 
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T a b le 25.—pooled analysis op variance for district of money 


VALUE PER ACRE OF JOWAR, 


Holding sample 


Tehsils 

VillagSs 

Holdings 

Fields 


Due to 


• • 


• • 


• • 


• • 


• • 


• • 




Total 

money 

value 

Components 
common to 
holding and 
field sample 


Degrees of 
freedom 


--. 

Mean square 

• • 

6 

1784.04 

1028.67 

• • 

22 

975.90 

237.91 

• • 

25 

1854.83 

342.20 

• • 

59 

274.21 

1 

242.63 


Component* 
estimated in 

holding 
sample only. 


579.60 

680.20 

1442.23 

92.50 


Field sample 



Due to 


Degrees of 
freedom 


Mean 


square 


Tehsils 

Villages 

Fields 


6 

23 

29 


978.01 

247.66 

129.35 




55 


►><£ . 
P-o 3® 

d d cr^ 
pw© 

•S d P 

an 


_H >> © 

3S| 

oo « 

H8" 


©i ©* os eo >© 

h* c© •* © <N © 

c© A A c© »© *o 


iOh « 9 

• cC P 

a|s s 


fc°<S 


lO 

pH 

*0 



CO 

r- 


00 

?o 

i?- 


CO 

A 

o 

A 

CO 

a 

l> 

A 


lO 

• 

o 

o 

iO 

o 

o 

w 

© 

JO 

lO 


CO 

»o 

CO 

CO 



o 

<M 

t> 

lO 


CO 




o 


*o 

00 

CO 50 ^ 

• 

• 

• 

• 

• 

• 

• A 00 

CO 

CO 

<N 

CO 

*<* 

00 

t- ® • 

CO 

o 

l> 

00 

o 

o 

05 • © 


r~* 





H • 

. © 


*3 



o 

lO 


<M 

»o 

CO 

• 

• 

CO 

• 

CO 

• 

<N 

• 

cq 

• 


M 

8; 

& S 

o o 


A* 

If 

> 


00 

«.g 

(21 

© 


11*30 

20*23 

<N 

co 

00 

00 

• 

c© 

27*86 

12*47 

17*98 

CO 

• 

00 

<*i 

eo 

00 

lO 

o 


<M 

w 

o 

05 

lO 

00 

00 

00 

05 

CO 


05 

o> 

o 

<N 

6* 

lO 

CO 

<N 

<N 

FH 

<N 


<N 

<N 

CM 


*c* 


CO 

r-H 

CO 

pH 

CO 

CO 

A 

co 

a 

T* 

A 

CO 

o 

A 

<N 

lO 


w 

• 

05 

o 

00 

05 

00 

00 


o 

oo 

cq 

P-H 

<N 

00 

cq 

o 

t- 

<N 

l> 


o 

05 


o 

• 

• 

• 

• 

• 

• 

• 

• 


00 


• ^ 



CO 

Tt« 



CO 

CO 


© 


Ttl 


11 

a S 

ffl « 


05 . 
T3 00 


3 O 

** o 
C0«*H 
O 









Table 27. —pooled analysis of variance for district of total man hours per 


ACRE OF GROUND-NUT. 


Duo to 


Tehails 

Villages 

Fields 



2843.60 

1606.66 















Table 29. —pooled analysis of variance for district of total woman hours per 

ACRE OF GROUND-NUT. 


Tehsils 


Villages 

Fields 


Due to 



Mean 


square. 


19472.62 

4743.71 

4142.96 
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Table 29. —pooled analysis of variance for district of total woman hours per 

ACRE OF GROUND-NUT. 


Due to 


Degrees 

of 

freedom. 


Mean 


square. 


Tehsils 

Villages 

Fields 



19472.62 

4743.71 

4142.96 
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Table 31.— average number op bullock hours per acre op groundnut por different categories op operations, total and their money 

- EQUIVALENT. 


w 










Table 32 —pooled analysis op variance for district of total bullock hours per 


ACRE OF GROUND-NUT. 



15 


1217.77 


Tebsils 

Villages 

Fields 


43 


858.80 

301.16 


Table. 33.— costs other than labour includinq materials in rupees peb acre of groundnut 
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Table 34.—average out-turn per acre of ground-nut in lbs, 


Tehsil 

Produce reported 
by farmer 

Estimated produce 
(Dry pods) from 
crop cutting 

experiments 

1 

2 

3 

Akola . 

56.85 (3)* 

17.40 (4) 

Murtizapur. 

147.48 (9) 

272.08 (10) 

Akot . 

54.00 (1) 

127.36 (5) 

Balapur . 

72.00 (1) 

164.53 (3) 

Basim . 

387.05 (12) 

474.40 (11) 

Mangrulpir. 

566.02 (16) 

424.46 (7) 

District . 

364.88 (42) 

302.76 (40) 


♦Figures in brackets refer to number of fields on which per acre value is based, 





Table 35.— total expenditure and its distribution in rupees per acre op groundnut. 
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POOLE® 


analysis of variance for district of total money value of componets in holding sample. 


^ Due to 

i 

Degrees of 
freedom 

Mean square 

Tehsils 

5 

1566.36 

1 * 

Vlllagos •• •• •• •• •• •• •• 

9 

2030.24 

Holdings •• •• •• •• •• #• • • 

9 

1791.14 

Fields •• •• •• •• •• • • •• 

5 

250.93 




Table 37.—labour requirements per acre for the three crops. 



Crop 


•Sample 


No. of ! 
fields i 


Pro- 

sowing 


tiowing 


Post¬ 

sowing 


Harvest¬ 

ing 


Misc. 


Total 


Man Labour (in hour#) 
Cotton | Holding 

! Field 

Jo war Holding 


Field 


Ground¬ 

nut 


Woman Labour (in hours) 
Cotton Holding 

Field 

Jowar Holding 


Field 


Ground¬ 

nut 


Bullock Labour (in hours) 
Cotton | Holding 


Field 


J invar Holding 


Field 


Ground- ! 
nut | 


131 

40.34 

8.43 

29.08 

( 

3.21 

i 1.51 1 

82 . 57 + 4.04 

55 

40.04 

: 8.84 

25.58 j 

3.83 

! 3.11 

87.39 + 7.57 

112 

35.84 

9.01 

22.00 

i : 

40.00 

0.28 : 

i | 

i 

107 . 79 + 4.85 

58 

35.79 ; 

8.40 

22.04 ! 

33.85 

j 1 

0.30 

* 

ro 

l'' 

AO 
"hi 
»o 

• 

oc 

04 i 

1 

43.72 

8.53 

25.92 i 

1 

1 

17.98 

1 

i 1.22 

f I 

' \ 

9^38 + 0.66 


! 131 

21.90 

3.87 

49.13 

47.10 

1 

i 

1 

i 1.98 

123.09+7.88 

55 

1 

26.54 

3.10 

j 

01.70 

46.61 

0.11 

138.57 + 8.74 

j 112 

• 

19.33 

1.44 

| 27.22 

! 1 

17.01 

1 

• • 

| 

65.61+4.69 

1 58 

| 

27.12 

i 

1.26 

| 

1 25.77 

15.51 

1 

• • 

69.66+7.40 

1 04 

1 1 

1 j 

29.70 

1 

1 

0.95 

39.55 

i 

: 36.21• i 

0.40 

112.88+8.81 

j 

1 

131 

26.53 ; 

j 

* 

5.74 

12.91 

0.14 ! 

• 4 

45,32+3.59 

, 55 

| 

3d.9!l 

I 

5.78 

10.98 

j 

0.06 

0.78 1 

49.36+5.25 

112 

21.02 

0.01 

10.62 ! 

9.69 ; 

• • 

47.92+2.24 

58 

20.06 

1 

5.32 

9.86 

• 

8.52 

• • 

43.77+2.40 

64 

i 

29.30 

1 

6.57 | 

4 

10.69 1 

4 

1.32 

1 

• • 1 
i 

47.87+3.66 












(Other crops, if any, with 
substantial acreage). 


















C. Human popuJatioti (according to 1051 cnvnc*) 


1. Total number of inhabitants. 

(i) Adult males. (ii) Adult females. 

2. Distribution according to occupation. 

(a) Number of persons living on agriculture. 


(iii) Children 


Description 


Number of 
holders 


Number of persons wholly dependent 


Adult males j Adult females 


Children 


(i) Non-cultivating owners. 

(ii) Cultivating owners. 

(iii) Tenant cultivators. 

(iv) Farm Insurers .. 


(v) Cultivating ownor-cum-tenants 

(vi) Cultivator-cum-labourers 



('a pent era 
Clack Smith 


Masons 


Potters 


Other 


• ♦ 


• • 


• • 


• • 


• • 


• • 


!. Breeding animals 
J. I Iruiigl.t animals : 
y. Milch cuttle. 


D. Cottle population (according to the 1951-52 cattle census). 

< • k TA « 1 / • • i TA /V 1 


- (i) Bulls. 

- (i) Bullocks. 


(ii) Buffaloes, 
(ii) Buffaloes. 


In milk 


Dry 


Total 


Cows 


Buffaloes 


• • 


• • 


• • 


• • 


4. Calves and heifers. 

5. Sheep, 


0. Goats. 

7. Other animals. 





E. General conditions of cultivation in the village. 


* tho general types of soils on which 

■■ STpSS «»p> *» ! 

of growing for different cropa-offooting 

'■ SSy or late 80 ' ving ' 

„ tho rotations usually followed '! 
M- n Tmrs of various rotations.) 

, Are seeds usually prepared in the village or 
3 ’ procured from outside ? 

x whot are the general seed rates for principal 

T* A 

crops ; 

Cotton 


Jowar 

Groundnut 

Wheat 

Other important crops (if any) 


5. 

0 . 

7. 


anuring a common foaturo ? What are 
tvnes of manures used and quantities 
ed per acre for the principal crops ? 

Vfethods cf cultivation-Local praoticos 
Sing methods of cultivation sowmg, 

jsting etc., 


rive the facilities of marketing, distance of 
nearest market and method of transportation, 

cost of marketing. 

Tq the crop disposed off through brokers, 
commission agents, merchants or cooperative 

societies ? 


Seasonal pricos of main and competing crops- 
difference between local price and farm price 

if any. 


What are the 

availability of 
there a dearth 

ploughing, 

sowing, 

weeding, 

harvesting and threshing 
operations ? 


general conditions regarding 
agricultural labour ? Is 
of labour during 


System of engaging agricultural labour 
-daily, weekly seasonally annualy-methods 
of wage payment-wage rates in kind and 
cash for main types of work and in different 

seasons. 


* 




PILOT SURVEY IN AKOLA DISTRICT, MADHYA PRADESH, 1952-53. 

Form 2 (A). Parcticulars of selected holdings. 


1. Area held and classification of the same by title of operation and by crops. 


Name /a of 
cultivator /a 


Survey / 

C n U AT~ 

Area according to 
title of operation 

0UD-1NO. 

Owned 

Cash 

rented 

Crop 

shared 


Area according to 
crops as intended 


Jowar Cotton Ground- 

nut 


Other 

crops 


Remark) 


A\ B. Size of holding, area by title of operation and intended acreage under crops relate to 1959 ro 
has to be found by conducting onquiry of cultivators concerned. * 


2. Stock position of livestock :■ 


Current 

value 


Remarks 



3. Stock position of livestock feed etc. 


As on 1-5-52 


Name of item 


Quantity 


Value 



As 


Quantity , Value 


( 1 ) Fodder («\ g. jowar stulks, bhusa grass, otc.) 

(2) Concentrates (Oilcakes, cotton seed, etc.) 

(3) Other feeds (grain etc). 

(4) Farmyard manure. 
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C. Inventory of property and Implements, 


(a) Property 


Description 


Number 


Year of j Present 
const ruction . estimated 

value 


Total 
expoetod 
life in 
years 


Repairs 
in 1952-03 


Dwelling houses 
Storage sheds 
Livestock sheds 
Irrigation wells 


] 1jIVV9V\ 

4. Irrigat 

5. Others 




(b) Implements 


Description 


1. Carts 

2. Ploughs 

3. Harrows 

4. Seed drills .. 

5. Water lifts 

I 

6 . Sickles 

7. Crowbars 

8 . Shovels 

9. Weeders 

** 

10. Spades 

11. Axes 

12. Baskets 

13. 

14. 


! 1 

| 

Year of 

Present 

Total ex¬ 


Number , 

construction 

estimated 

pected life 

Repairs 

! 

or purchase 

value 

in years 

in 1952-53 

2 

1 

3 

4 

5 

1 

6 

1 


15 . 


i 










PILOT SURVEY, AKOLA DISTRICT, MADHYA PRADESH 1952-53. 
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jPlLOT SURVEY IN DISTRICT, PRADESH 1952-53. 
Form 4 Fortnightly account of cattle maintenance etc. 


Teltfil 

Nan 30 


Village.Name of cultivator 


• tTowidar .1st half of month 

of Agn. Kamdar 


1 


Change in 


the size of livestock during the fortnight 


Classification 

of animals 



Addition 


Reduction 


-1 

1 

No. 

born 

No. added 

by 

transfer 

No. 

pur¬ 

chased 

No. 

died 

No. redua- 
ed by 
transfer 1 

No. 
i sold 

i 

Price | 

Remarks 



Addition to stocks. Consumption & costs 


Name of item 

Home- 

grown 

Purchased 

Quantity 
Consumed by 
Livestock 


Remarks 


1 

Quantity 

Cost 

Cost 



i) Dry fodder 

ii) Green fodder 

iii) Concentrates 

iv) Miscellaneous (salt, gur, oil, etc.) 

b) Service charges (e. g. Veterinary) 

c) Any other items (e. g. grazing charges) 



Total 



Item 3. Income from livestock products and services. 

0 

Quantity sold or disposed of and payments received. 


Quantity 


Cost 


Remarks 


i) Dry fodder 

ii) Green fodder 

iii) Concentrates 

b) 

i) Farmyard manure 

ii) Milk etc, 

iii) Services rendered 

iv) Any other items 
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Prepare two copies of this form and send one to the Statistical Adviser, Indian Council 
of Agricultural Research, Jamnagar House Hutments, Mansingh Road, New Delhi. 
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PILOT SURVEY FOR ESTIMATING THE COST OF PRODUCTION OF CROPS tv* ,, 

DISTRICT, MADHYA PRADESH, 1952-53 ' CK ° 1S ^ AKOLA 


DISTRICT, MADHYA PRADESH, 1952-53. 
Form 5 (B).— Crop-cutting Experiments. 
Results of harvesting Cotton 

Category of Experiments. <~>—° r selected holdings. _ 

(b) For selected Survey /Sub-numbers. 

Note : Cancel the Category (a) or (b) which is not applicable 
Tohsil-.Village---Name of Kamdar.__ 


Survey / 
Sub-number 

Number 
pickings j 

1 

• 

1 

Date of 
picking 

Weight of 
kapas in 


Srs. Chhs. 

1 

2 

i 

3 

4 


Labour employed 


Men Women 


Remarks 


(i) 





Date of despatch 


Signature of Karadar, 


Note (i) Weight should be recorded to the nearest half chhatak. 

(,,) Arms'll tW ? £ 0piea ? f T hi8 0rm ftod 800(1 ono to the Statistical Advis-r, Indian Council o 
Agncultural Research. Jamnatmr House. MniKimrii 
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SUBVB Y 


Village 


Form 5 (B).— Crop-cutting Experiments. 
Results of Harvesting Jowar. 


Name of Kamdar. 





harvesting. 


Srs. 


Chh. 


2 . 


3 . 


4. 


Chh. 


Srs. 


Chh. 


Srs. 


Chh. 


W eigW of cobs on the date of harvesting. 

pate of second weighment. 

(a) Weight of cobs on the day of second weighment Srs. 

... weight of grain after the cobs are threshed 

' and winnowed. 

6 Date of third (final) weighment. 

6 Weight of dried jowar grain at final weighment. 

7 Labour employed on the date of harvesting. Men Women Children. Men Women Children. 

gt Time taken for 

(a) harvesting cobs etc. 


fl>) 


for threshing, winnowing an 1 weighing the grain 


9. Remarks, 



Date of despatch. Signature of Kamdar. 

flote i _1. Weight should be recorded to the noarest half chhatak. 


2. Prepare two copies of this form and send one to the Statistical Adviser, Indian Council of Agri¬ 
cultural Research, Jamnagar House, Mansingh Road, New Delhi. 


PILOT SURVEY FOR ESTIMATING THE COST OF PRODUCTION OF CROPS IN Atr 

DISTRICT, MADHYA PRADESH. iOisa.iss ^OLA 


Category of Experiment : 


Form 5 (B)— Crop-cutting Experiments, 
Results of harvesting Groundnut. 

(a) For selected holdings. 

(b) For selected Survey/Sub-numbers. 


(Note :—Cancel the category which is not applicable.) 


Tahsil. 


Village 


Name of Kaindar. 


Survey /Sub-division number. 


1. Date of harvesting. 

2. Weight of harvested groundnut on the date of Srs. 
harvesting.* 


Chh. 


Srs. 


Chh. 


3. Date of second weighment. 

4. On the day of second weighment. g re> 

(a) Weight of dried pods before shelling. 

(b) Weight of groundnut kernel after shelling. 

5. Date of third (final) weighment. 


Sw. Chh. 


6. Weight of dried groundnut kernel at final 
weighment. 

7. Labour employed on date of harvesting. Men Women Children. Men Women Children 

8. Time taken. 


(a) for digging, collecting pods etc. 

(b) for shelling the pods. 


9. Remarks. 



Date of despatch. Signature of Kamdar. 

Note: —1. Weight should be recorded to the nearest half chhatak. 


2. Prepare two copies of this orm and send one to the Statistical Adviser, Indian Council a 
cultural Research, Jamnaear. House Mansinvh Road r> Q iu: n bounci1 of Agi 


on a piece of cloth to remove earth before weighment. 


3*. The produce should be cleaned by rubbing 



Appendix II 


MAINTENANCE 


thod of calculating the cost of maintenance of bullocks has been referred to in the report. In 
The jl are shown for each holding the total expenditure incurred and its components such as 


components such as 


X — t • T I BIIUWU v-v-w. — O ^ ^ u LUV/UilUU OUU ilo I/Vllipuuvll UO DUVyl* w-w 

table h ApP 00 . ^ grazing etc., as also the net total expenditure on livestock obtained by deducting from 
fodder, concentra^e^he return from farm yard manure produced by the animals. The table also includes 
the fTL^buUock fortnights, cow fortnights, calf fortnights, and other animal fortnights over which this 
t be number 0 „ q incurred. The reason for expressing the expenditure in terms of animal fortnights for each 
flJ penditfl^^ na j s was to take into account the changes that took place in the number of animals in the hol- 

categoryo ^ ^ 0 . 

ding f* 010 tm 

z and t are the costs of maintenance per fortnight of a bullock, calf, cow and an animal in the 
U respectively and if there are m a holding, A bullock fortnights, B calf fortnights, C cow fort- 

fourth categ y animal fortnights, then the sum Ax + By+Cz -f Dt can be equated to the total expenditure E. 
nighte and flha u obtain one equation for each holding. For the first holding, the equation is 76x = 

fa this second holding it is 60x -f- 102y -f- 39z -f- 6t = 378 and so on. Since the number of equations 
628- *°ll ter than the number of variables, we cannot find values of x, y, z and t which will satisfy all the 
fcmucbgrea therefore choose these values such that the quantity £ (Ax + By-f Cz -f Dt - E) 2 will be 

^oations. gmmnation being taken over all equations, 50 in the present case. This is the principle of 

iDlX ^ all ^riaxe6 The required values of x, y, z and t are obtained by solving a set of simultaneous equations 
l 06 ®* ^variables. These equations are known as normal equations. The co-efficients of x, y, z and t in 
tuitions are the sums of squares and products of the coefficients A, B, C, D and E. In the first equa- 
‘^f^xample. the coefficient of x is the sum of squares of A, the coefficient of y is the sum of products AB, 
^inefficient of z is the sum of products AC and so on. In the second equation, the coefficient of x is the 
^L^foroducts AB, the coefficient of y is the sum of squares of B and so on. Thus, the equations derived 
jJJJJnthe present data are: 

674590 x + 543756 y + 426772 z -f 202639 t = 6393455 

543756 x + 747340 y + 428505 z -f 153272 t = 4178898 

426772 x + 428505 y -f 375490 z -f 132324 t =* 3478867 

202639 x + 153272 y + 132324 z + 91048 t = 1960384 


r Solving these, we get 

x = 4*6225 ± 0*9290 

y = -0*3041 ± 0*6394 

z = 0*4416 ± 1*1170 

t = 11*1132 + 1*8555 

These are the estimates of the cost of maintenance per animal per fortnight for animals of different categories 
together With their sampling errors. The negative value of the estimate of expenditure for a calf fortnight 
Explained by its sampling error. The estimate of expenditure for maintaining a bullock for a fortnight is 
Be. 4*6225 which is the value that we have adopted for calculating the cost of bullock labour in the report. 


APPENDIX II 

Table 1.—expenditure on cattle maintenance in selected holdings (Rupees) 
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1 56 

3.00 

.. 47 

25 

11.00 


26 

3.00 • 

48 

23/4 

4.50 

40/2 

3.12 


34/3 

1.50 

. . 49 

70 

4.00 


6 

12.00 


7 

8.00 

j 50 

• • 

56 

2.00 


42/2 

66 

10/1 

5/1 

35/3 

53/3 

53/7 

54/1 

54/5 

20/1 

101/1 
108/1A 
92/4 
93/2 
108/2 
n/i 
32/3 

11/3B 
13 

• • 

28 

56/1 


23/2 

26 


2/2 


70 

72/1 

6 

7 

56 


1.90 

5.50 

2.38 

3.38 
3.05 
0.75 

1.38 
1.05 
1.25 
1.48 

3.20 

4.00 

0.98 

8.00 

3.50 
3.00 
3.00 

1.00 

5.50 
• • 

1.50 
3.00 


4.00 

15.00 

6.00 


4.00 

6.00 

12.00 

12.00 

4.00 


53/3 


69/5 


25 


2/2 


72/1 


56 


50 


50 


00 
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APPENDIX I V—Contd. 
AREAS OF FIELDS —Holding Sample 



Ser¬ 
ial 
No. 
of ! 
hold-j 

in g- | 


COTTON 


Survey/ 

Sub-No. 


Area in 
acres. 


JO WAR 


Survey/ 

Sub-No. 


groundnut 


Area in Survey/ ' Area in 

acres. Sub-No. I acres. 


Tehsil Mangrulper 


Baldeo 


Pardi.. 


Pimpri Kd. 


Chondlii . 


Mendara .. 


• • 51 


52 


53 


54 


55 


56 


58 


59 


60 


34/2 

1/2 


16/4 


110 


36/3 

97/1 


78/3 

25 


4/2 


29 


41/2 

42/1 

134/2 


1.00 

2.16 

19.10 

0.50 


5.10 


12.40 


8.25 


3.00 


4.00 

16.00 


9.00 


16.00 


2.00 


15.00 

13.08 


9.00 


6.00 


4.00 


32/2 


37/1 


17/2 

13/1 

13/4 


43/1 

61/3 

113/1 

48/4A 


97/1 


26 


20/1 
20/1A 


42/1 

134/2 


6.00 

5.00 


7.00 


5.70 


i). 8o 


4.25 


0.62 

5.72 


1.50 


9.75 


8.00 


7.00 


8.30 


24.00 

20.62 

20.00 

11.00 

20.00 


2.00 


2.10 

10.00 


6.00 

3.00 


34/2 12.00 


83/1 


20/1 

20/1A 


80 







APPENDIX IV—Contd. 
AREAS OF FIELDS —Field Sample 




COTTON 

I 

JOWAB 

GROUNDNUT 

Village 


j Survey/ 

Area in 

Survey/ 

Area in 

Survey/ 

Area in 



Sub-No. 

acres. 

Sub-No. 

acres. 

Sub-No. 

acres. 

1 

2 

• 

1 

3 

4 

5 

6 

7 

Tehsil Akola 


• 






Masa •• •• •• •• 

• • 

44 

16.00 

37 

14.90 

5 

2.00 


11/1A 

5.00 

47 

4.95 

• • 

• • 

Redhwa 

• • 

58 

23.00 

80/2 

6.18 

31 

2.00 


21/2 

9.00 

82 

15.00 

11/3 

4.38 

Vairatrajapur 

• • 

46/1 

4.90 

1 8 

8.00 

38 + 39 

10.00 


23/3 

5.00 

30/1+2 

7.00 

• • 

. . 

Bhendikaji 

• • 


Omitted 





Kaulklied .. ... 

• • 

15 

3.52 

4 

3.50 

• • 

• • 



17/1 

1.28 

11 

5.30 

• • 

• • 

Tehsil Mubtizapub 








Lodliipur .. 

• • 

29/1 

7.18 

17/5 

7.25 

18/4 

6.32 



5 

21.92 

10/1 

4.48 

9/2 

2.32 

Sultanpur 

• • 

71 

5.28 

8 

12.78 

r 

| 

• • 

• • 



15/2 

10.40 

4/1 

4.00 


• • 

Karli 

• • 

63 

24.32 

28 

10.65 

! 41 

15.85 



14 

1.02 

21 

9.00 

j 28 

6.00 

Mohogawan 

• • 

2/1 

6.00 

17 

4.00 

, 21/1 

2.50 



49/2 

8.85 

23/2 

5.00 

54/3 

2.00 

Mohokhed.. 

• • 

20 

4.00 

113/2 

9.00 

! 2/1 

2.20 



6/2 

12.50 

23 

^8.00 

• # 

• • 

Tehsil Akot 








Lothkhed .. 


18 4-19 

28.70 

4 

65+ T 

! 

! 

7.00 

i 

I 

( 

1 

• • 

1,C,D + 19 

• • 

• • 



50 , 50 

13.22 

„ 62 54 






T + 2A 

53+^+t 

26.28 

• • 

• • 

Sawargaon 

• • 

31/2 

2.15 

4/1 

12.02 

2/5 

21.95 



7/4 

5.00 

39/2 

0.78 

• • 

• • 

Mahamadabad 

• • 

23 

4.65 

85/2 + 3 

2.20 

3 

3.78 



57 + 58/3 

21.02 

43/1 

1.02 

26 

i 

5.98 

J ainpurpimpri 

• • 

20 

3.58 

33 

35.18 

4 • 

ft ft 



55/6 

1.62 

64 

7.00 

• • 

1 

] 

• • 

1 

Marodi. 

• • 

50 

20.50 

24/1 

2.42 

j 

• • 

1 

1 

% % 

• 


33/3 

2.70 

34/3 

3.60 

! 

i 

1 

i 

• • 

1 
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APPENDIX IV— Contd. 


AREAS OF FIELDS —Field Sample 



ERRATA 


No. 

Page 

No. 

Line. 

1 

19 

Foot-Note 

2 

60 

Column 11 

Last line. 

3 

100 

Columns 9 & 12 
Line 8. 

4 

104 

Lines 19 & 20 
Lines 24 & 25 

5 

116 

Column 2 

6 

119 

Column 3 

Line 2 

7 

119 

Columns 6 to 10 
Lines 1 & 19 

8 

184 

Column 7 

Line 35. 

9 

187 

Column 6 

Line 20. 

10 

188 

Column 6 

Line 13 



Columns 12 and 13 
as % column of 11 


Figure 60 /8 


Figure 97 / 


Please read 


Prefix * to the foot-note. 

Columns 12 and 13 as % of column 

11 . 

.. instead of blank 


these two lines against Serial No. 17 
these two lines against Serial No. 19 

Figures given against Serial Nos. 41 
and 42 refer to “Chiwara”. 

the word “omitted” in line with 
the figure given in column 2. 

.. instead of blank. 


Figure 60/B. 

.. in line with the figures given in 
Line 20. 

Figure 97 /4 



% 




